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Quality Characteristics of Tomato Jam Added with Fructo-oligosaccharide
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Abstract

Quality characteristics of tomato jam added with 15, 25, 35 and 50% fructo-oligosaccharide substituted for
sucrose were evaluated. As the amount of fructo-oligosaccharide increased, the moisture content and total titrat-
able acidity of tomato jam increased, whereas pH and spreadness decreased. In the results of color and texture
analysis, lightness (L"), redness (a’) and yellowness (b*) in addition to adhesiveness and resilience increased
when fructo-oligosaccharide was added up to 50% of the total tomato weight. In the sensory evaluation, values
of flavor, transparency, sweetness, and off-flavor decreased as fructo-oligosaccharide content increased, whereas
tomato flavor, sourness and stickiness increased. Overall acceptance of tomato jam added with 25~35% fruc-
to-oligosaccharide was the highest among all of the samples.

Key words: tomato jam, temptation, spreadness, fructo—oligosaccharide, sensory evaluation
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719l ¥ rotary evaporator® |83} F=35le] A8
9] hexanes A AL AW TS S5t 204 9
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(HB-502 Dry oven, Han Back Scientific Co., Bucheon,

Table 1. Formula of tomato jam added with fructo—oligo—
saccharide

Fructo-oligosaccharide content (%)

Ingredients (g)

0 15 25 35 50
Tomato 1000 1000 1000 1000 1000
Fructo- 0 150 250 350 500
oligosaccharide
Sugar 500 350 250 150 0

Table 2. Heating time of tomato jam added with fructo-oli-
gosaccharide

Samplesl ) Fructo— Sugar Heating
Oligosaccharide (%) (%) time (min)
F1 0 50 29
F2 15 35 31
F3 25 25 32
F4 35 15 34
F5 50 0 39

DF1: tomato jam without fructo-oligosaccharide, F2: tomato
jam added with 15% fructo-oligosaccharide, F3: tomato jam
added with 25% fructo—oligosaccharide, F4: tomato jam added
with 35% fructo-oligosaccharide, F5: tomato jam added with
50% fructo-oligosaccharide.
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A 2} A (Model CR-300, MINOLTA Osaka, Japan)® B &=
(L), ANZ(S), FAZ(H)E SHsIGT olu ALEE &
FARe ['=97.10, a=+0.13, b:+l.88°]941\‘:]'.

pHR} SAME

EntEAo] pHE pH meter(pH-200L, Istek, Seoul,
Korea)2 24391 F4=E 01 N NaOH dHH o2 2
A&t citric acid %o 2 A3 A T

ZF A= (citric acid, %)=V xF x0.0064 x D x %X 100

V: 0.1 N NaOH& < 9] HAX] AH&F(mL)

F: 0.1 N NaOH& 9] 97}

0.0064: 0.1 N NaOH-&4 1 mLol| A33}= citric acide] &

D: & Aulj4=

St AR ANFHH()
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EntEA el 227+ AR 50 g& A E 35 cm, Z2°] 65
cm®] 953 87)ol Fo} Table 39] 712 F Texture an-
alyzer(Model TX XT2i, Stable Micro Systems, Godal-
ming, England)oll P-35(35 mm DIA Cylinder Aluminium)
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force-time curveZ € 14 (hardness), F2H/d (ad-
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Table 3. Operation condition of texture analyzer for tomato
jam added with fructo-oligosaccharide

Mode Force in compression
Option TPA
Pre-test speed 2.0 mm/s
Test speed 1.5 mm/s
Post-test speed 1.0 mm/s
Distance 30%
Trigger type Auto-20 g
Data acquisition rate 200 pps
Probe 35 mm dia. Aluminum cylinder probe

AR HrtgdEog2E EuE F(tomato flavor), ©Ht
(sweetness), 2% (sourness), ¥4 o= % = (stickiness), ¥
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(SPSS 12.0 for windows, SPSS Inc., Chicago, IL, USA)
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Table 4. Proximate composition of tomato (Unit: %)

Crude Crude Crude Carbohy-

Moist .
orsture ash protein fat drates

Cultivar

Temptation  96.37 0.46 1.74 0.20 1.24
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Table 5. Moisture content of tomato jam added with fruc-

Table 7. Color of tomato jam added with fructo—oligo-

to—oligosaccharide (Unit: %) saccharide
F1 F2 F3 F4 F5 Color
- Samples % ¥ g
Moisture 32.29+ 31.71+ 3244+ 3281+ 3531+ L a b
content  2.12° 269 3.86" 178 3.20° F1 13.94+0.91¢ 7.44+0.32° 8.57+1.35°
Mean£=SD (7=15). Means not sharing a common superscript F2 14.92 i0-75: 791+ 0-28: 9.71 % 1-23‘::
letter(s) are significantly different (p<0.05). F3 14.33+ O~33b 781+ O~51b 9.46= 0-441
F4 14.88+0.81 8.43+0.55 10.16£0.90°
F5 15.35+0.73 9.27+0.58° 10.89+1.00°

F5 A 89 $ET#FHLS 3531%2 F972 2o]&
H(p<0.05).
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Mean£SD (77=36). Means in a column not sharing a common
superscript letter(s) are significantly different (p<0.05).

Table 8. Spreadness of tomato jam added with fructo-oligo-
saccharide

F1 F2 F3 F4 F5

7.88+ 720+ 7.34+ 6.59 * 6.73+

Spreadness o 027 0.18 0.64° 0.39°

Mean+SD (12=15). Means not sharing a common superscript
letter(s) are significantly different (p<0.05).

Table 9. Sweetness of tomato jam added with fructo-oligo-
saccharide (Unit: °Brix)

F1 F2 F3 F4 F5

7057+ 69.77+ 6670+ 7080+  67.30+

Sweetness 379NS 391 0.62 4.71 1.56

Mean£=SD (1=15). NS: not significant (p>0.05).

wokon, ZgtESE|o] HUtko] Frhgte] et Hy
g o] 7‘*6}%1@ o]+ Kim¥} Chun(26)9] 23} #-AHHA

s, ZREgnY Hhge] S LYY BR
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49 Bigtel 2w Aoz AR

=
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S+ Table 991 YEFHATE F4 A1 &7 708% = 71 =%
oW A B ZH 949 Folr} itk ZESH nY
S A7 3ol Wl gt adte AES B Park 5(27)
o) A7Astet fAbF AoE e

Texture

ey YHge gelsel Axd EolEg
textureE Table 109 YeEM ot A4 (hardness)2 Z &
EL2H1Y 15%E #7718 F2 Al 871 7FF =4 Jerytoh
24 (adhesiveness)2 THESZ 1Y 35% A 713F F4 A
7} 7% =93, F13 F3 A8 Abe] #9213 zbol7t gl
™, F2, F4, F5 37kt 3 Fo] 4 zto]& Vel A skt

Table 6. pH and total titratable acidity of tomato jam added with fructo-oligosaccharide

Items of test F1 F2 F3 F4 F5
pH 4.33£0.15" 4.37£0.16 4.11+0.07 4.20+0.12"° 4.06+0.16"
TTAY (mL) 11.95+0.28" 13.30+1.05" 14.65+1.14° 17.08+1.35" 17.83+1.80

Mean=+SD (1=15). Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).

DTTA: total titratable acidity.
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Table 10. Textural characteristics of tomato jam added with fructo-oligosaccharide (Unit: g)
Items of test F1 F2 F3 F4 F5
Hardness 23.63+3.85" 40.25+17.84° 22.45+3.18" 34.75+17.59" 33.94+5.03"
Resilience 0.012+0.001° 0.01240.001° 0.011£0.001° 0.011£0.011° 0.010£0.001"
Adhesiveness 63.46+21.28° 138.79+76.22° 65.29+14.23° 140.20+67.03° 117.73+10.23"
Springiness 0.99+0.01° 0.85+0.27% 0.99+0.01° 0.83+0.26" 0.98+0.01°
Cohesiveness 0.70+0.05" 0.62+0.15 0.75+0.08" 0.66+0.14™ 0.71+0.06
Gumminess 16.54+2.69 23.29+7.74" 16.58+1.89" 22.21+953" 2381 +2.11°

Mean=+SD (1=18). Means in a row not sharing a common superscript letters(s) are significantly different (p<0.05).

Table 11. Sensory characteristics of tomato jam added with fructo-oligosaccharide

F1 F2 F3 F4 F5
Tomato flavor 494+2.08° 5.35+1.83™ 5.43+1.96™ 5.78+1.63" 6.11+1.88"
Sweetness 5.75+1.70° 6.00+1.43" 5.83+1.67° 5.59+1.79" 5.24+1.97
Sourness 353+2.03° 3.73+1.78° 4.36+1.94 4.93+2.08" 5.21+2.06
Stickiness 5.40+1.83° 555+1.71° 4.39+1.80 4.49+1.97 5.35+1.81°
Off-flavor 3244202 3.32+1.93" 3.48+2.00°" 3.4942.08" 3.88+2.10°
Color 5.94+1.47 6.08+1.14% 6.09+1.46 5.94+158 5.43+157°
Flavor 5.94+154 5.84+1.32° 5.78+1.38" 5.64+1.50 5.08+1.38"
Transparency 5.90+1.32° 5.74+1.26" 5.83+1.39° 5.73+£1.53" 5.07£1.50
Overall acceptability 5.91+1.38° 5.68+1.31% 5.75+1.33" 5.68+1.44* 5.00+1.43

Mean=*=SD (17=100). Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).
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